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Abstract
Recent research has called for the use of enriched measures, that is, psycho-
physiological measures of emotional and cognitive states, in user experience (UX)
testing. This chapter investigates how these enriched measures can inform user
experience evaluation while maintaining agility and speed in managing UX projects.
Using a multiple case approach, this chapter presents the analysis of 12 recent user
experience projects in which enriched measures were used. Lessons learned with
regard to challenges encountered are outlined. They emphasize on: (1) the nature of
the research question impacts the completion time and the complexity of the pro-
ject; (2) the need to communicate and coordinate between all parties; (3) the need
to anticipate the collected measurements and enhanced results using a mosaic of
hybrid collection methods; (4) the nature of the results adapted to underline the
operational side without reducing the quality of the work performed; and (5) the
time constrains influenced and influencing the pre-tests and project’s granularity.
This chapter concludes with lessons learned from an agile/UX development
approach in the realization of Sprint projects.
Keywords: user experience (UX) research, psychophysiological measures,
agile development cycle, usability testing project, case study
1. Introduction
In many industrial fields, high-growth technologies are disrupting traditional
models of development in multiple ways. On the one hand, expectations and
demands of the market are changing at a faster pace, thus creating a competitive
pressure for companies to launch their products at a higher rate than before. On the
other hand, consumers, who are getting used to constantly seeking more, increas-
ingly expect these technologies to fulfill their specific needs although the majority
struggle to define what they really want and hope to have [1]. Hence, to meet the
consumer’s high expectations and needs, organizations are turning toward user
experience (UX) research and its possibilities to put forth enriched measures that go
beyond the deployment of explicit measurements resulting from interviews, focus
groups, and questionnaires [2–4].
In order to better understand and get an overall picture of user interaction and
satisfaction regarding a product, enriched UX measures arising from psychophysi-
ological and neurophysiological data—that is, cognitive and emotional measures
from lived experiences—have been proposed in recent research [5, 6]. However,
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we know from experience that analyzing such measures is time-consuming and
complex; hence, they may not always be available promptly to inform product
development [7, 8]. As a result, organizations find themselves in a methodological
impasse: “There is no time to do thorough usability tests with users between itera-
tions or release cycles, and only testing paper prototypes and doing expert analyses
do not provide an accurate picture of the product’s usability” [9]. They are thus
expected to synchronize their production at a faster pace by adopting a rapid and
efficient cycle of development while understanding the different aspects of the
user’s cognitive and emotional interaction.
It is, therefore, important to understand how to facilitate UX-enriched data
collection and deployment by integrating an agile approach; a topic of growing
interest that has been repeatedly projected in prior research presenting psycho-
physiological measures [10–12]. These implicit measures are less sensitive to social
desirability and retrospective biases than explicit measures (e.g., self-reported
questionnaires). Thus, the triangulation of explicit and implicit measures offers
many advantages, such as providing richer and fewer biases in UX measures. This
triangulation approach provides clarity on the participants’ lived and perceived
experiences [13–15].
This chapter investigates how these enriched measures can inform user experi-
ence evaluation while maintaining agility and speed in UX evaluation projects.
Using a multiple case approach, we analyzed 12 recent usability testing projects in
which enriched measures were used. It outlines the lessons learned with regard to
challenges encountered, the advantages and limitations of using psychophysiologi-
cal measures in UX evaluation, and the benefits for UX project management
practice.
2. Literature review
The agile software development approach and the UX approach might appear to
be conflicting, a priori, since they present two distinct ways of allocating resources
within a project [16]. The two approaches are founded on different premises. The
agile approach focuses on product development, while the UX approach stresses
upon the harmonious integration of the object into the user’s life—including the
emotional engagement, hedonic appreciation, the values associated to the object,
and the technological ecosystem in which the object is used [17]. Proposed iterations
on well-defined functional sections of the project may not necessarily provide the
same division of test units within the project [18]. The synchronization of activities
and practices becomes complex. Indeed, the agile approach proposes a division of
the project into working sets to be tested in interaction with the user to ensure their
functionality. The UX approach, for its part, proposes a division of the project into
needs of the user to be tested to ensure the quality of the specific and global
experience of the user. Since there exists such a gap in achievement objectives of
both these approaches, their integration will require good communication between
all the stakeholders of the project as well as fine-tuning from the early stages of
the project.
The agile approach thus provides a development structure to rapidly create
products that fulfill the user’s needs, while the UX approach provides the target user
with a level of empathy, an element is lacking in the agile approach. In other words,
on the one hand, the agile approach allows developers to create products that have
value for the user: “Agile development lifecycle is characterized as a series of
incremental mini-releases. Each mini-release, with a subset of the features for the
whole release, has its own requirements analysis, design, implementation, and
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quality assurance phases, and is called a working version” [19]. On the other hand,
the UX approach leads development teams to create products that are integrated
harmoniously into the user’s life and are adapted to them [20].
Nevertheless, both these approaches remain complementary: “Agile projects are
highly feedback-driven, yet product teams often rely on user opinion in situations
where observation is more appropriate (such as the focus group elicitation strategy
described earlier)” [19]. Consequently, the UX approach can greatly improve the
agile approach by providing a systematic and scientific way of assessing the needs of
target users [18]. Yet, the integration of one approach within the other is complex
since, within the UX practice, there are various types of measures implicating
different time constrains. On the one hand, there are the neurophysiological data.
The preparation needed to collect this kind of data is arduous but, with a strong
methodology, can be analyzed rapidly. On the other hand, there is the perceptual
data. This data are mainly collected through interviews and need a lot of time to
analyze and assess. Finally, there is a promising avenue towards putting forward
enriched UX measures implicating both of those data types [21].
There is a gap in the literature and a need to answer this crucial question: Can
enriched UX measures be performed quickly enough to be include in an agile
development? Two literature reviews on the subject [16, 18] present interesting
conclusions and avenues of reflection. One of the main trends seems to be to
promote a specialist approach through which the UX work within an agile team is
carried out by a specialized designer researcher [22]. Collaboration and communi-
cation are also recurring themes in Agile/UX literature. Communication is
highlighted not only by the application of the “scrum” model but also by the use of
visual artifacts: “We find that both sketches and design stories have critical roles,
that these artefacts support creation and reflection, facilitate resolution of contra-
diction, and also work at a level of consciousness that is below the level of self-
awareness” [23]. In addition, to facilitate the integration of experiential results into
UX within a development based primarily on product functionality, the Little
Design Up Front (LDUF) practice is the most widely adopted initiative in Agile/UX
[16]. “LDUF reduces—but does not eliminate—the large amount of design work
done through [User-Centered Design] at the beginning of the project so that more
effort can be spent on functionality” [18]. This practice is also enriched by the
Sprint 0 (i.e., initial sprint), a Sprint process whereby initial user research is done so
that all stakeholders can jointly create a basic skeleton and ensure that all future
Sprints add incremental real value to the project.
UX designers also often have to simultaneously perform multiple roles involving
numerous tasks such as user research, market research, user-centered design,
prototyping, usability inspection, user testing, visual design, feedback, and coding
[18]. Consequently, they are usually in different working groups, if not in several
departments, or even different subcontracted organizations; this evidently compli-
cates coordination and communication between all stakeholders. Moreover, UX
researchers find themselves in a unique situation where they have to learn not only
to adapt to a new culture and work environment but also to become quickly familiar
with the project that has been granted to them. Often, a project may have already
been initiated and it may even be in a phase of advanced development, thereby
requiring UX researchers to work rapidly to take it forward. While immersed in an
agile approach, UX researchers find themselves working on smaller sections of the
project simultaneously instead of considering the whole project, which additionally
tends to change fast.
With the purpose of integrating an agile approach into an UX research method-
ology, we must clearly define the objectives to be achieved and ensure that the
expectations of all stakeholders are realistic and well defined from the outset of the
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project. Especially, since “Once there is an established relationship with the client,
and the team is familiar with both how they work together and with outside
resources, they can better assess the consultant’s ability to work with them in an
agile setting” [24].
The integration of the two approaches into a common methodology is based on
two main strategies [25]: the first suggests that the UX team should become quickly
integrated into the product development cycle so that it can understand the initial
mission of the project and be present from the first decisions taken, and the second
strategy suggests the use and deployment of “agile” tools to facilitate communica-
tion and documentation. These are mainly personas, usage scenarios, sketches, and
concept maps to quickly understand the direction of the project as well as to
facilitate message transmission to all the stakeholders of the project [23].
Regarding the importance of collaboration among the various stakeholders
involved in the project, it is essential for all members to maintain constant commu-
nication and a working synergy to ensure the sharing of a common mission and
vision. In addition, integrating targeted users at key points in the development
process allows creators to respond appropriately to their needs. This way of working
makes it possible to ensure a certain consistency and uniformity of the project as
well as to more effectively control the expectations of the client. “In an ideal
situation, UX development and research involves frequent, iterative user testing.
Because agile focuses on smaller changes, it can be possible to conduct small-scale
testing at various points throughout the process to ensure changes fit with UX
expectations” [24]. These different parts of the project can also take the form of
“Sprints” of the “development, testing, evaluation, and adjustment” cycle.
By adopting an agile approach, UX researchers tend to change their work meth-
odology by reducing their activities, adopting a less formal process, and a more
minimalist method [24]. Although the integration of an agile approach requires a
restructuring of the UX experimental design, it is necessary to ensure that the
integrity and enhanced value of the UX process are maintained, and even enriched
with psychophysiological measures. The recent development of a laboratory man-
agement and analytics software platform for human-centered research now makes
this kind of integrated process possible, which (a) enables accurate triangulation of
enriched UX measures, (b) produces results in a timely manner, and (c) helps to
generate meaningful recommendations [26].
3. Method
A multiple case study methodology was chosen as the preferred approach to
investigate the project management practices that can be used to enable the enrich-
ment of user experience evaluation while maintaining agility and speed in UX
evaluation projects. We conducted 12 cases studies on usability test projects using
enriched UX methods over a short period of time (maximum 2 weeks). All 12 tests
were conducted by the same organization. In this chapter, we refer to these as a
Sprint projects.
The multiple case studies thus make it possible to identify the inherent and
recurrent markers [27–29] of the Sprint project’s management practices in order to
better define and understand it in all its complexity. Different variables of the
Sprint projects have been highlighted to better understand its mechanisms such as
the project’s objective and its level of complexity, the execution (the UX team
deployed and their work per hour ratio, the experimental design, the maturity of
the stimuli (which were all prototypes), the tools used, the measures analyzed, and
the time of completion), and, more specifically, the details of the tests (number of
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participants, recruitment process, and testing time which, for most of the projects,
has been standardized to 12 participants and 1 h of testing). Finally, the degree of
details in the test results has been presented in terms of the magnitude of the final
report submitted (Table 1).
Data were collected using structured interviews with at least three members of
each project. The structured interview covered the following properties for each
project: (i) objective of the usability test; (ii) difficulty of the objective (1—easy to 5
—difficult); (iii) description of the experimental design; (iv) maturity of the stimuli
(prototype); (v) tools used and measures analyzed in the test; (vi) time to execute
the test; (vii) difficulty of the execution (1—easy to 5—difficult); (viii) number of
participants; (ix) population; (x) testing time (in minutes); and (xi) magnitude of
the report (in pages). To evaluate the difficulty measures, we averaged the answer
of the respondents. Table 1 provides a summary description of all 12 projects that
are presented in chronological order.
The interviews also included open-ended questions focused on project manage-
ment practices. Questions covered project planning, project management, commu-
nication and coordination in the team, status of work with the external client,
project execution, and analysis management.
4. Result
The 12 projects involved in this study are descripted in Table 2. In total, these
projects necessitated the participation of 144 typical users (experts and neophytes),
deployed 4 neurophysiological tools and 4 psychometric tools, and concluded with
799 pages of reports. It should be noted that the organization conducted regular
debriefing sessions with the client to outline the failures and accomplishments. We
can observe that over time, the projects experienced a significant reduction in
execution time, human intervention, level of difficulty, and costs by standardizing
the methodology. We went from a 19-day project to a 12-day project (including
preparation time), from a 20 expert (internal staff and external sponsors) implica-
tion to a core team of only 4 experts, and from a level of difficulty of 5–2.5, which all
ultimately affect the cost of operations.
Based on the interviews and the observation, it has been possible to put forward
the following conclusions. To execute a Sprint projects, many considerations have
to be taken into account:
1.The nature of the research: the nature of the research question impacts the
completion time and the complexity of the project.
2.The nature of the elements:
a. Human: need to communicate regularly with the design clients and
various project stakeholders and jointly establish the mandate and
experimental design with the concerned design clients.
b. Technical: need to anticipate the collected measurements and enhanced
results using a mosaic of hybrid collection methods.
3.The nature of the results: need to adapt the manner of presenting the results in
order to underline the operational side without reducing the quality of the
work performed.
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Case Objective Execution Details of the testing Results
Objective Level of
difficulty
(1—easy
to 5—
difficult)
Experimental design
(condition = version
of the product)
(task = assignment)
Maturity
of the
stimuli
(prototype
or final
product)
Measures* Time spent Level of
difficulty
(1—easy
to 5—
difficult)
Number of
participants
Sample Testing
time
Magnitude
of the
report
1 Analysis of user
behavior
5 3 conditions
3 tasks
1 interview
1 survey
Prototype A&Cl
E
A (EDA) & A
(EKG)
KPI
PI (SUS)
N&I
14 days of preparation
2 days of data collection
(testing)
3 days of analysis
5 12 Millennial
–
1 hour 1
presentation
57-page
report
2 Analysis of user
experience of a
mobile app
3 3 tasks
1 interview
3 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
3.5 Millennial
–
1
presentation
41-page
report
3 Analysis of user
experience in
interaction with
a Chabot versus
forms
3.5 2 conditions
4 tasks
1 interview
3 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS) & PI
(SAM)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2.5 Millennial
–
1
presentation
50-page
report
4 Analysis of user
experience in
interaction with
a transactional
Website
2.5 4 tasks
(3 sub-tasks)
1 interview
1 survey
A&Cl
E
A (EDA)
KPI
PI (Att)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2 Millennial
–
1
presentation
43-page
report
6 H
um
an-C
om
puter
Interaction
Case Objective Execution Details of the testing Results
Objective Level of
difficulty
(1—easy
to 5—
difficult)
Experimental design
(condition = version
of the product)
(task = assignment)
Maturity
of the
stimuli
(prototype
or final
product)
Measures* Time spent Level of
difficulty
(1—easy
to 5—
difficult)
Number of
participants
Sample Testing
time
Magnitude
of the
report
5 Analysis of user
experience in
interaction with
a transactional
website, version
2.
3 4 tasks
(4 sub-tasks)
1 interview
2 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS) &
PI (Att)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2.5 Millennial
–
1
presentation
35-page
report
6 Analysis of user
experience in
interaction with
a transactional
website, version
3.
2.5 4 tasks
(4 sub-tasks)
1 interview
2 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS) &
PI (Att)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2.5 Millennial
–
1
presentation
58-page
report
7 Analysis of user
experience in
interaction with
two different
versions of a web
and mobile
interface
4.5 4 scenarios
15 tasks
2 conditions
4 interviews
1 survey
A&Cl
E
A
(EDA) + A
(EKG)
KPI
PI (Wq)
N&I
7 days of preparation
4 days of data collection
(testing)
4 days of analysis
4.5 Millennial
–
1
presentation
102-page
report
7 T
ow
a
rd
s
A
gility
a
n
d
Sp
eed
in
E
n
rich
ed
U
X
E
va
lu
a
tion
P
rojects
D
O
I:h
ttp
://d
x
.d
oi.org/10
.5772
/in
tech
op
en
.89762
Case Objective Execution Details of the testing Results
Objective Level of
difficulty
(1—easy
to 5—
difficult)
Experimental design
(condition = version
of the product)
(task = assignment)
Maturity
of the
stimuli
(prototype
or final
product)
Measures* Time spent Level of
difficulty
(1—easy
to 5—
difficult)
Number of
participants
Sample Testing
time
Magnitude
of the
report
8 Evaluate
different age
groups’ user
training and
change
management in
interaction with
a web site
2.5 6 tasks
1 interview
2 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS) *
PI (SAM)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2.5 Millennial
–
&
Baby
boomer –
1
presentation
56-page
report
9 Evaluate
different age
groups’ user
training and
change
management in
interaction with
a web site,
version 2.
3.5 2 conditions
5 tasks per condition
1 interview
1 survey
A&Cl
E
A (EDA)
KPI
PI (Wq)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
3 Millennial
–
1
presentation
54-page
report
10 Analysis of user
experience while
opening an
account on a
smart phone
mobile app
2.5 1 task
1 interview
3 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS); PI
(Wq) & PI
(Att)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2 Millennial
–
30 minutes 1
presentation
49-page
report
8 H
um
an-C
om
puter
Interaction
Case Objective Execution Details of the testing Results
Objective Level of
difficulty
(1—easy
to 5—
difficult)
Experimental design
(condition = version
of the product)
(task = assignment)
Maturity
of the
stimuli
(prototype
or final
product)
Measures* Time spent Level of
difficulty
(1—easy
to 5—
difficult)
Number of
participants
Sample Testing
time
Magnitude
of the
report
11 Analysis of user
experience while
opening a
professional
account on a
smart phone
mobile app
2.5 4 tasks
1 interview
3 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS); PI
(Wq) & PI
(Att)
N&I
7 days of preparation
3 days of data collection
(testing)
2 days of analysis
2.5 Baby
boomer –
1 hour 1
presentation
79-page
report
12 Analysis of user
experience
during an online
mortgage
application
process from a
computer
3 1 task
1 interview
2 surveys
A&Cl
E
A (EDA)
KPI
PI (SUS) & PI
(Wq)
N&I
7 days of preparation
3 days of data collection
(testing)
4 days of analysis
3.5 Gen X 1
presentation
75-page
report
*Tools: A&CL = attention and cognitive load is measured through Pupil and Gaze by a Tobii eye tracker; E = emotions are measured through facial expressions by FaceReader software; A = arousal is
measured through electrodermal (EDA) and electroencephalogram (EKG) data with Biopac instruments; KPI = key performance indicators are measured by observation; PI = psychometric indices (PI) are
measured through surveys such as the System Usability Scale (SUS), Webqual (Wq) and Attrakdiff (Att), and SAM scale (SAM); NI = customers need (N) and insights (I) are identified through interviews
and analyzed with Optimal Workshop.
Table 1.
Twelve case studies and their methodological insights.
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4.The time constrains: (a) need to adjust the granularity (level of details) of the
project according to the research question; (b) need to introduce pre-tests to
provide last-minute adjustments on site; (c) need to carefully evaluate the time
allotted for the project; and, thus, (d) need for scheduling.
These strategies are focused on meeting the clients’ expectations of time, budget,
and UX issues.
4.1 Based on the nature of the research
4.1.1 Research question type
Every UX research begins with a question. The nature of this issue has a direct
impact not only on the completion of the UX tests but also on the complexity of the
tests. This complexity depends on the nature of the stimuli studied and on the level
of authenticity of the desired context of use. Indeed, the research question deter-
mines the nature of the stimuli, that is, whether they are static or dynamic. For
example, studying the navigation of a Website on a computer screen underlies the
deployment of static stimuli which, a priori, is easy data to analyze. Static stimuli
require shorter coding and analysis time than dynamic stimuli, for example, the
study of a game application on mobile. The same applies to the choice of data
collection tools deployed. Coding and analyzing data from an eye tracker does not
represent the same workload as coding and analyzing data from an electroenceph-
alography (EEG) headset.
Moreover, the research question directly influences the choice of the context of
use in which the experiment takes place and the importance of the level of authen-
ticity to be respected. Inevitably, undertaking an experiment in a real-life context
does not underlie the allocation and deployment of the same resources (material
and human) and the same time space for its realization in a laboratory context.
Dynamic stimuli and the context of authentic use are the most important limitations
All projects Mean and median per
project
Execution Experimental
design
1–4 conditions
1–15 tasks
1–4 sub-tasks
1–4 interviews
1–3 questionnaires
2 conditions
4 tasks
2 sub-tasks
1 interview
2 questionnaires
Tools used 3–4 neurophysiological
tools
2–4 psychometric tools
Observation
(performance
indicators)
2 neurophysiological tools
3 psychometric tools
Observation (performance
indicators)
Time 7–14 days of preparation
2–3 days of data collection
2–3 days of analysis
7 days of preparation
3 days of data collection
2 days of analysis
Details of the
experiment
Participants 144 typical users 12 participants
Testing time 30 min to 1 h 1 h
Result Final report 799 pages 66 pages
Table 2.
Statistics for the totality of the Sprint projects and mean per project.
10
Human-Computer Interaction
of Sprint projects. It is not said that they are not feasible in a short period of time,
but the data that can be collected and the degree of analysis that can be achieved are
more resource intensive. It is, therefore, important to explicitly communicate these
limitations to the clients during the initial stages of development of the project, in
order to limit the frustrations that they may generate. It is also important to note
that this type of project cannot be applied in the fundamental research framework,
although it relies on the results of this research to improve their structure. In other
words, the co-researchers aim to propose project management structures that
reflect the current industry needs.
4.2 Based on the nature of elements
4.2.1 Human: communication and coordination
Communication and coordination between different stakeholders of the project
are key factors to the smooth functioning of the process. Communication is carried
out by daily calls, and sometimes through meetings with the design clients or within
the research team itself. The research team also invites various clients to attend the
data collection to ensure that there is a common understanding of each step of the UX
process. The quality of communication between the clients mainly influences the
joint construction of the mandate and the experimental design. This step is vital for
clarifying everyone’s expectations as well as the potential results of the experiment.
“For example, in the 7th case study, three different clients were involved in the
project. Consequently, our research team had to coordinate with all the clients to
ensure that the understanding and expectations of the project were the same for
everyone. In the final days leading up to the pre-tests, conference calls lasting from
one to two hours with all the stakeholders were organized.” (Project Manager)
4.2.2 Technical: hybrid data collection method
The anticipation of measurements and results is also at the center of the agile/
UX process developed by the research team. In parallel with the definition of the
mandate and the division into use scenarios, the research team continually tries to
foresee the structure of the presentation of the results while being flexible. Empir-
ical data, both implicit (lived experience assessed with psychophysiological mea-
sures) and explicit (perceived experience assessed with self-reported questionnaire
and interview), are considered. This anticipation is carried out using a systematic
methodology of foreseen codification of the psychophysiological—emotional and
cognitive—measures within the clarification of the mandate and the experimental
design. The triangulation of measures also makes it possible to anticipate the
potentially interesting results that will answer the client’s questions. This triangula-
tion is achieved through a mosaic of proven collection methods [5, 30, 31]. The use
of several data collection technologies of variable nature (physiological, psycholog-
ical, and behavioral) ensures an enriched data collection. Consequently, this antic-
ipatory effort allows the UX team to be one development cycle ahead of others and
to accelerate the whole process of analyzing the collected data. Comparative empir-
ical data methodology is also deployed. By comparing different conditions of use,
design elements, or even groups of users, decision-making becomes more objective,
concrete, and easy for the team of designers.
“For example, in the 7th case study, the project involved the collection of implicit
data from eye tracking (Tobii), recognition of facial expressions (Facereader,
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Noldus), electrodermal activity (Biopac) as well as electrocardiogram (Biopac)
and explicit data from usability scale questionnaires, performance indicators and
interviews. This arsenal of tools was deployed to understand the “what and when” of
interaction by triangulating valence (positive or negative), activation (weak or
strong) and cognitive (easy or difficult) reactions, as well as the why of interaction
through the verbalization of perceived experiences. The hybridization of all the data
on the cognitive and emotional load thus created a global portrait of the interactive
experience between the users and the product.” (UX Lead)
4.3 Based on results
4.3.1 Data visualization
Finally, the lab team has developed a unique and innovative way of presenting its
results to facilitate the transmission of knowledge to clients and development teams.
By aggregating and triangulating the arsenal of empirical data collected, the
laboratory’s researchers have succeeded in creating a methodology for simplifying
and making the data more accessible. The results of this methodology are the visual-
izations of the interactions through the creation of UX heatmaps [5, 30, 31]. These
heatmaps offer an “easy to interpret UX evaluation tool which contextualizes users’
signals while interacting with a system. Using these signals to infer the users’ emo-
tional and cognitive states and mapping these states on the interface provide
researchers and practitioners with a useful tool to contextualize users’ reactions” [10].
“For example, in the 8th study case, the presentation of the final report including the
results of the UX research was carried out with the client’s design team and several
decision-makers. Using empirical and perceptual data visualization tools, man-
agers from different departments who do not face this type of research on a daily
basis quickly realized which of the products studied best met the usability objectives,
thus having clear facts with which to make their decision.” (UX Lead)
4.4 Based on time constrains
4.4.1 Granularity
The granularity of the project follows the definition of the mandate. Generally,
the research team uses a list of questions from the clients as a baseline to translate
them into defined actions. In other words, the UX team restructures the project by
dividing it into different evaluation conditions. These conditions typically result in
distinct usage scenarios that are not necessarily related to product functionality.
These similar condition divisions allow the UX team to define the evaluation
markers, as well as the performance indicators more easily, in order to facilitate the
assessment of the overall and specific user experience.
“For example, in the 2nd case study, the customer wished to evaluate the efficiency
and efficacy of three functionalities of its new product in development. After
numerous exchanges, our research team translated this mandate into an operational
experimental design that included the testing of both their old and new products
with two different comparable evaluation conditions. The first one consisted in
testing the 3 functionalities on the old product with existing users in order to
establish a comparison baseline. Then, by deploying the theory of learning, the three
functionalities were tested randomly three times on the new product. The third
repetition was the one that was compared between products.” (UX Lead)
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4.4.2 Pre-test
As each project has its own specificities and distinguishes itself from others, pre-
tests are always necessary. Undertaken in a short time span, these pre-tests allow
the UX team to make final adjustments before starting the data collection with the
participants. Three pre-tests are usually performed. The first is a technical test to
ensure that all collection and analysis instruments are functional and set up properly
to facilitate collection. The second is done with a member of the team to evaluate
the time and fluidity of the experimental task. The third test is done with an
external participant to ensure the understanding of each step of the experimental
task and to avoid any misunderstanding during the data collection.
“For example, in the 6th case study, while performing the pre-tests, our research
team realized that one of the tasks could not be done in the sequence that was
proposed initially, and this caused a major change in the experimental design and
protocol. The pre-tests prevented loss of data from one of the recruited participants.”
(Lab Manager)
4.4.3 Standardization of the planning and methodology
With each successive Sprint project, the research team gradually standardized
the process and practice to enhance their execution in terms of speed, efficiency of
human resources, and costs. Indeed, the team put together a concise timetable
detailing every step of a Sprint project where responsibilities for the research team
and the design client are granted, and deadlines are specified. This timeline pre-
sents, on one hand, the elements of macro-planning in terms of weeks. Depending
of the maturity and knowledge of the design client about their context of interven-
tion as the product or service they wish to test, this preparation phase is variable
and flexible. Furthermore, as regards the academic context, the submission of the
ethics certification (considering the academic research context) requires many
weeks of anticipation, since this is to ensure that all approvals have been obtained
before starting the user experience testing. However, if the Sprint project is a sequel
to a previous one or if a design client has already made a Sprint project and wishes
to carry out a second one, this preparatory phase gradually decreases in terms of
time since it increases in terms of efficiency. On the other hand, the elements of
micro-planning in terms of days and hours, such as details of the execution, are
specified and are the main interest of this standardized timeline (Table 3).
This normalized timeline presents the critical path of a Sprint project: (1) project
kick off; (2) mandate definition; (3) experimental design fine tuning; (4) pre-test
and validation; (5) data collection; (6) codification; (7) analysis; and (8) final
presentation. Aiming to be completely transparent, this normalized timeline’s
intentions are to help all the project stakeholders to understand the critical steps
that could delay the project, identify the persons in charge of the various steps, so as
to avoid any misunderstanding and repetition of efforts. Moreover, it can be taken
as a list of actions to be considered when starting a UX research project.
4.4.4 Time allotted
Another important aspect to consider during Sprint projects is the time allotted
for carrying out the tests. This similar aspect turns into one of the limitations of
agile/UX research. Indeed, for a Sprint project to be realized in 1 week, the experi-
ence of using the evaluated product or service can hardly exceed 1 h without having
a direct consequence on the realization and costs. The time allotted for data
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Responsibilities Sprint
M-1 D-14 D-7 D-5 D-3 D-2 D-2 D-1 D1 D2 D3 D4 D5 D7
09:00 10:00 10:00 14:00 14:00
Initiation of the project
Initial meeting UX team/client
Ethics certification submission (according to the context of intervention:
academical vs. industrial)
UX team
Contract Client
Clarification of the mandate
Internal planning (room reservation, etc.) UX team
Compensation for the participants UX team/client
Client’s involvement Client
Hours of data collection UX team/client
Definition of roles and responsibilities UX team/client
Final mandate Client
Recruitment criteria UX team/client
Fine tuning of the experimental design
Experimental design UX team
Delivery of the first version prototype Client
Questionnaires UX team
Recruitment UX team or
client
Validation of the experimental design UX team/client
Number of markers UX team
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Responsibilities Sprint
M-1 D-14 D-7 D-5 D-3 D-2 D-2 D-1 D1 D2 D3 D4 D5 D7
Planning of the markers UX team
Pre-tests and validation
Final prototype delivery Client
Prototype validation UX team
Technical pre-test UX team
Participants’ list Client
Compensation UX team or
client
Last minute adjustments on the prototype Client
Internal pre-test UX team
Internal validation of the experimental design UX team
External pre-test UX team
External validation of the experimental design UX team
Protocol adjustment UX team
Data collection
Day 1 of data collection UX team
Day 2 of data collection UX team
Codification
Extraction UX team
Codification UX team
Analysis
Analysis UX team
15 Tow
a
rd
s
A
gility
a
n
d
Sp
eed
in
E
n
rich
ed
U
X
E
va
lu
a
tion
P
rojects
D
O
I:h
ttp
://d
x
.d
oi.org/10
.5772
/in
tech
op
en
.89762
Responsibilities Sprint
M-1 D-14 D-7 D-5 D-3 D-2 D-2 D-1 D1 D2 D3 D4 D5 D7
Report preparation UX team
Presentation
Report presentation UX team
Table 3.
Macro and micro planning standardization.
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collection shall inevitably include: (a) greeting of the participant; (b) signature of
the consent letter; (c) assembly and calibration of the data collection apparatus; (d)
performance of the experimental tasks; (e) questionnaires and interviews; (f)
removal of the equipment; and (g) handing over of the compensation. Conse-
quently, the completion of the three series of pre-tests takes on added importance,
as it allows the UX team to ensure that the time allocated is not exceeded.
4.4.5 Scheduling
Finally, the third major challenge is to meet the strict timetable laid out by every
project client. Delays in defining the protocol or delivering the ready-to-test proto-
type have a direct impact on the implementation of the Sprint project. Depending
on the availability of experimental rooms, delays may postpone the project for
several days, weeks, and even months. They can also generate significant costs for
each of the project clients.
5. Discussion
In a Sprint project, the deployment of these strategies poses many challenges for
the UX team, which is responsible for clarifying the nature of the questions asked
and the time allotted for carrying out the tests to ensure compliance with the time-
table. These challenges inevitably compromise the balance of the iron triangle—
scope, time, and cost—[32] defined in project management as the key to quality.
As mentioned before, each of the Sprints projects ended with a debriefing
between our research team and the client(s) involved in the project. These
debriefings shed light on the mistakes made and the improvements for the subse-
quent projects on which iterations were made. From these improvements, it is
possible to cite: (1) the level of management on the project which directly points
towards; (2) improved communication in the preparatory phase; (3) the setting up
of a statement of work; and (4) the training of research assistants.
5.1 Leadership, management, and communication
In a context where we are in an academic research lab doing applied research
with industrial clients, those last ones are not always educated about the possibilities
and limitations of UX testing that can be carried out. It is, therefore, important for
the main research team to educate and guide clients when it comes to defining the
research question and experimental design. First-time projects with new clients
inevitably require additional time and effort in the preparatory phase. Bearing this
in mind, the research team must, therefore, develop an educational strategy to
facilitate this phase.
5.2 Statement of work
With the same objective of facilitating communication and building a common
project, the establishment of a statement of work (SOW) can be considered. It may
not always be possible to fulfill every desire of the client in a laboratory setting. It is,
therefore, important to set ground rules that clearly distinguish which aspects of the
project are flexible from those that are less adaptable, in order to limit subsequent
frustrations on both sides of the stakeholders.
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5.3 Training of research assistants
Finally, it is also important to consider the academic setting in which the lab
team operates. Consequently, research assistants are students so that we must
continually trained and mentored. This creates an extra level of preparation. UX
tests require, a priori, rigorous preparation. Since research assistants are very
involved in collecting and codifying the collected data, they must be able to under-
stand everything that these UX tests imply.
Hence, an examination of the different case studies of Sprint projects has allowed
us to highlight several strategies and lessons learned in the hybridization of an agile/
UX approach. Notwithstanding, far from being a definitive methodological pro-
posal that meets all the requirements of an efficient approach, the co-authors
especially wanted to shed light on interesting lines of thought. The objective of such
research is to find an approach that maintains and makes the iron triangle of project
management more sustainable, i.e., reducing the time and operational costs while
maintaining the quality and scope required by the client. Research is, therefore,
continuing in this direction not only in improving the operationalization of such
methods but also to make progress in the efforts to systematize the codification,
analysis, and visualization of enriched UX measurements.
Since it is a new way of thinking Agile and UX methodologies, it is difficult to
find different organizations that implement this methodology, explaining why all
case studies are principally conducted within the same laboratory. Even though it
helps to test and improve the methodology, it is also considered as a limitation.
Since there are clear benefits for industrial practice in this area of research, studying
other organizations that implement a similar or different methodology—merging
Agile and UX approaches—would be beneficial for in depth and future research.
On the one hand, the classic UX research model that generally prioritizes the
perceptual facet of UX (focus group, interview, questionnaire, and observation) is
enriched by psychophysiological UX measures. On the other hand, given the costs
involved in purchasing the devices, their deployment, and the training required for
the application of psychophysiological-enriched UX measures, the co-authors sees a
great opportunity for complementarity and transfer of knowledge between industry
and academia, principally because it allows the industry to take advantage of the
academic environment and research context, in order to explore the best avenues
for an agile/UX development approach.
6. Conclusion
In conclusion, to the initial question as to whether enriched UX measures can be
performed quickly enough to be included in an agile development, the answer is,
therefore, yes. To create a UX project that follows the agile development guidelines,
the key to success is to be able to steer its approach on numerous small incremental
phases oriented on the users. The working sets as defined in the agile development
oriented in functionalities should, as far as possible, be aligned with the users’ needs
and be tested by them early in the process, and later on during all the development
phases, to insure that the final product is integrated harmoniously into the user’s life
and is adapted to his or her needs.
Furthermore, as proved by the case studies, significant findings could be made
from testing the concepts and prototypes on participants. Therefore, it is important
not to wait to have a finished and polished product before involving the user and
having his or her perspective. With as few as a dozen participants and with a
timeline of 2 weeks, it is possible to obtain quick insights that redirect the project
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and that better align it with the real user’s needs. The tests could be made on specific
features, as well as on a complete product aiming to quickly eliminate erroneous
assumptions. According to what is tested, different tools are available and various
approaches can be deployed. It is then that the UX designer’s expertise becomes
important to identify which tools and approaches will help to obtain the desired
answers.
However, as easy it may seem at first glance, the variables to be considered are
numerous and deeply exposed in this article—the nature of the research, the nature
of the elements (human and technical), the nature of the results, and the time
constrains. Several answers about how the research team has been able to improve
their effectiveness can be found in the article. Nonetheless, adding to these vari-
ables, it is also important to consider the prevalent mentality in certain industries,
and very well anchored in conservative industries—such as banks, insurance, gov-
ernments, etc.—that often do not want to test concepts or ideas—based on a fear of
industrial espionage or reputation issues—and wait until they develop a full and
finished product. Within these specific industries, an educational phase will be the
first step to implement innovative approaches that aim towards agility and speed in
enriches UX evaluation projects.
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